Improved cellulase production in recombinant Saccharomyces cerevisiae by disrupting the cell wall protein-encoding gene CWP2.
Budding yeast Saccharomyces cerevisiae has been widely used for heterologous protein production. However, low protein production titer and secretion levels continue to challenge its practical applications. The yeast cell wall plays important roles in yeast cell growth and environmental responses. Nevertheless, the effects of yeast cell wall proteins on heterologous protein production and secretion remain unclear. CWP2 encodes a mannoprotein that is the major component of the yeast cell wall. So far, studies on its function have been very limited. Here we show that CWP2 disruption improved extracellular cellobiohydrolase activity by 85.9%. A calcofluor white hypersensitivity assay revealed increased sensitivity of the mutant compared to the parental strain, indicating impaired cell wall integrity. However, no changes were observed in normal cell growth or growth stressed by tunicamycin and dithiothreitol, suggesting that the unfolded protein response pathway was not affected by the gene disruption. Comparative transcriptome analysis revealed changes in multiple genes involved in cell wall structure, biosynthesis, and cell wall integrity induced by CWP2 disruption, suggesting a pivotal role of Cwp2p in yeast cell wall organization. Notably, CWP2 disruption also led to elevated transcription of a large number of genes involved in ribosome biogenesis, which indicated that CWP2 is not only in yeast cell wall biosynthesis, but also in protein translation. This work reveals novel insights into the functions of CWP2 and also presents a new strategy to increase heterologous protein production in yeast strains by manipulating cell wall-related proteins.